Objectives: The island of Kulubnarti is located in Sudanese Nubia and contains two cemeteries, named R and S, which are dated to AD 550-800. In order to provide more detailed dietary information for this population and examine seasonality of diet, we analyzed the carbon isotope composition of hair samples from both cemeteries. Materials and methods: Forty seven separate hair samples from 8 adults, 29 adolescents, 7 infants and 3 individuals with unknown age were analyzed. Long hair samples were cut transversely and divided into 2 cm longitudinal segments, to examine temporal variations in the dietary carbon sources. Results: The average carbon isotope value for the whole population was -17.95 ‰ (SD=1.8). A significant difference between the two cemeteries was found with variances in the amount of C4 dietary carbon sources consumed. Discussion: The results of hair isotope compositions concur with previous soft tissue investigations of Kulubnarti population which suggested that the dietary regimen contains a mix of C3 and C4 plant-based sources. A seasonal variation in diet can be inferred from the sequential hair segments of Kulubnarti individuals. These suggest a dietary transition between dominant C3 plant-based sources in winter to dominant C4 ones in summer with a small contribution of the non-harvested, alternative, crop.
4.) p.14 l.6. In my opinion "gender" should be changed to "sex". Presumably the sex of the Nubian mummies was determined and the social identities that these individuals maintained remain unknown. See Walker and Cook 1998.
Corrected page 14 line 7. 5.) p.14 l.15-23. I like the inclusion of N-depletion as a product of stress; however, when considering the statistical concerns (#1 above), I'm not confident that this claim can be supported. I would use caution when suggesting that this is an explanatory factor. Highlight that this is one possible explanation that will need additional research -Done, page 14 Line 24-25 6.) I'm curious why sex and age could not be determined for multiple individuals. No crania? pelves?
Age of most of the individuals are determined (only three individuals has unknown age) however, they mostly children. Consequently, it might not be easy to determine their sex.
-Reviewer 2 -
Major changes:
The manuscript by Basha and colleagues is a small case study of a Nubian population from the Kulubnarti region in Egypt. It presents results of carbon and nitrogen isotopes of hair samples from human mummies. The study is very selective and presents only few results, the obtained data are far from presenting an uniform picture of the diet of the buried people from the Kulubnarti cemetery. The results are technically robust and seem well produced and reliable. However, problematic is the sample handling and the sample sizes. The authors used huge amounts of samples and since hair is not growing simultaneously similar their obtained results are biased and averaged. Additionally the number of individuals is low and, as the authors state themselves, they have not enough data for further interpretation. Unfortunately the go and reuse their own and others published results to underline their results. I feel quite uncomfortable to support a recycling of older interpretation, in that sense this study and manuscript does not produce any substantial new findings. In my opinion these results should have been part of the soft tissue or another study with a more general focus on the Kulubnarti diets. Nevertheless, the results are solid and I would recommend a publication after some changes.
The most significant finding of the study is the dietary seasonal change at one cemetery site with a high influx of C4-plants for a relatively short period of time. Since only one individual shows this in detail, the second with a longer than two segments hair, showed just the tendency. I suggest to decrease the segment length next time and trying to analyse 1cm or 0.5cm segment in order to receive a higher resolution. However, for this study the produced, as few as they are, they are well done, but the quality control data following O'Connoll 1999 are missing fully. Please report the C% and N% and C:N ratios for the identification of the quality.
The authors are already mentioned this in the article page 6, Results section, line 3-7 "The atomic C/N ratio for human hair ranges from 2.9 to 3.8 (O'Connell and Hedges, 1999: 415) and was used in this study as an indication of quality and integrity of the ancient hair protein.
All hair samples included in the present study had C/N ratios in the range of 3.5 to 3.8 which suggests very little diagenetic changes or contamination (Roy et al. 2005; Knudson et al. 2007 )". In addition, we will provide the details of C%, N% and C: N ratios in the supplementary data. We have 47 hair sample taken from 47 individuals from the two cemeteries, R&S, at the site of Kulubnarti. In the material and methods section, page 5 line 2, the authors identified the samples that were available. We said: "The carbon isotope compositions of 47 hair samples have been determined". As the age of three of them was undetermined, the 44 rest hair samples were divided according to the age groups as follow; Age group Number of individuals 1 (0-3) 7 2 (4-17) 29
3 (˃18) 8
The research hypothesis for the Kruskal Wallis test is to test if there are any differences in the dietary carbon isotopes between different age groups.
I am not quite sure how many samples were finally analysed from each cemetery and how the authors produced the significant difference between the burial sites. Is the only one individual from the R cemetery and 4 from the S? I am confused, since the authors state themselves that the variability within the hair is quite big and variable. I would recommend to go in more details with the analysed samples. Please be more informative and precise in the details.
We have 47 individual hair samples (21 from the R cemetery and 26 from the S cemetery), 5 of these 47 were long enough to be cut into segments. So, the significance that we get results from testing the differences in the carbon isotope results between 21 hair samples from R cemetery and 26 samples from S cemetery.
Minor changes:
P6/L7: Are the nitrogen isotope results are published fully or partial? You mention before that all nitrogen isotope data are published and here only partially. What is correct?
Nitrogen isotope results have been partially published before. P7/L6+9: Symbols are not printed corrected.
Corrected
Please correct and re-check the reference list, I was not able to find many of the references in none of my various search tools. Please make sure to use available references especially for specific core citations. in the dietary carbon sources.
23
Results: The average carbon isotope value for the whole population was -17.95 ‰ 24 (SD=1.8). A significant difference between the two cemeteries was found with variances 25 in the amount of C 4 dietary carbon sources consumed. prefer the cooler conditions of the winter season which extended from November to March.
C 4 crops (e.g. millet and sorghum) were planted in the summer season but in less quantity.
24
The flood season (damora) extended from August to November, and during this time only 25 the fields that used saqiya irrigation (a method apparently not used by our Kulubnarti 26 population) were able to produce crops (Adams 1977 were used through the run to correct for instrument drift and to normalize the data to 28 internationally accepted standards. Hair carbon isotope ratios were calibrated using an in- an average value from the whole hair sample has been used.
23
Sex and age differences 24 Differences in the carbon isotope value by sex could not be examined as there were 25 insufficient sexed individuals to test in both cemeteries; we had only 10 individuals with 26 known-sex, four males and six females. As the number of adults and infants from each 27 cemetery is small, the age differences in the dietary carbon isotope values were examined 28 on the whole Kulubnarti population. A Kruskal-Wallis test showed no significant 29 differences in the carbon isotope compositions among the three age groups, whereas a 30 significant difference was observed in the nitrogen isotope composition ( During sampling of the hair materials it was noted that some mummies had long 7 hair strands (˃2 cm), in such cases we cut the whole hair bundle (12-15 strands) 8 transversely into 2 cm length sequential segments. Starting from the scalp to the hair tip, 9 each 2cm length segment has been marked and analyzed separately. Unfortunately, long 10 hair strands (˃2 cm) were only obtained from 6 individuals (2 infants, 3 juveniles and one 11 individual of unknown age). Table 2 shows the sequential carbon and its corresponding ). There is also a lack of archaeological evidence of fish consumption (Adams 1977) .
2
The results of previous trace elements study and isotope analysis of bone collagen and soft 
16
The lack of any significant differences between the two cemeteries in nitrogen isotope quantitative, but not qualitative, dietary improvement in R cemetery which is supported by 26 the findings of the present study. It is worth noting that recent analysis of ancient 27 mitochondrial DNA showed different haplogroups of individuals from the two cemeteries 28 where, S cemetery inhabitants mostly showed African-based haplogroup whereas, R- in the carbon isotope composition of analyzed hair samples has been recorded in the present 32 study (Fig. 3) . This markedly wide range is similar to that found in Wadi Halfa (White In the present study δ 13 C values from individuals who had hair longer than 2cm, 22 and therefore represent a period of time more than 2 months, were recorded from the 
29
The maximum hair length that was available reached 10cm (sample number R160, Fig. 4 ).
30
Unfortunately, the sex and age of the individual could be not determined. This specimen 31 showed an interesting pattern in the δ 13 C values, where a regular increase in the δ 13 C value The next longest specimen of hair was about 8cm for a 10 year old child, sample number 6 S72b, (Fig. 4) which showed a gradual increase in the δ 13 C values from segment 6-8cm to 7 4-6cm, followed by a more pronounced 13 C-enrichment to segment 2-4 cm followed by a The present study has investigated diet of the Medieval Nubian population of 11 Kulubnarti using carbon isotope analysis of hair samples from mummies of two cemeteries.
12
The carbon isotope values suggest a diet contains both C 3 and C 4 plant sources. The results 13 showed no age differences in the dietary carbon sources consumed by the Kulubnarti 
